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JOINT MlLl!gARY CHARACTERISTICS 
FOR AH INTEGRATED AIR NAVIGATION AND 
TRAFFIC COHteL SYSTEM WITHIN THE CONTROL ZONE 

Re-?ort by the Joint Alda to Navigation Panel 

TEE PROBLEM 

. 1. To adopt joint nllltary requirements and charaotcrlstlcs 

for an integrated system of air navigation, traffic control, 
approach and landing witnln the control zone. 

FACTS BEARING ON TEE PROBLEM 

2. Military air operations require an expcdltj-cus solution 
to the problem of operation of tactical and transport aircraft 
under all conditions of visibility. At the present time no 
joint military Characteristics exist for a system t.''G.t; will 

f 

solve this problem. 

I 

The system must be dccigned to accommodate all types of 
military aircraft. Including those whose suaco limitations will 

ff 

not permit the installation of oquiumont equal to the present 
allowance. In view of limiting space, weight, and aerodynamic 
factors, the airborne equipment must impose minimum detriment 
to aircraft performance, the primary burden being placed upon 
the surface installations. 

4. The system must iwet irilitary security roqulromGnts in 
order that tne equipment will oe of maxlmiam service ico friendly 
aircraft and of irlnlmum sorvlco to an enemy. Tho siiscentiblllty 
to enemy countermeasures must be held to a minimum. 

5* The general requirements for navigation, communications 
and traffic control apply ali’jcc to ooerations* of aircraft 
carriers and air bases, and it is essential that techniques 
and procedures be coordinated for the naxlmum standardisation. 
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The Air NavlgF.tlon Development Board (ANDB) is presently pro- 
ceeding with the dovclo-jmcnt of a "coniaon system" of navigational 
aids designod to meet civil and non-tactical military avlu.tion 

■ 

requlrcncnts for traffic cchtrol and air navigatjon. It appears 
that tho original concept of the "common system" will not frlfill 
certain military requirements. 

DISCUSSION 

7. Discussion nnd assumptions are contained in Appendi:? "d". 

CONCLUSIONS 

?. Military aircraft will be required to operate under all con- 
ditions of weather. An integrated system of navigation, traffic 
control, approach, and landing aids must be '’developed and mado 
opcratlona] bs-forc all-woathc*r air operation can bccono an actual- 
ity. Such a system is not now available. 

ft # 

9 . Any "common system." adopted by tho United States ai'ould 
accommodate military cporatlons, however, the availability of a 
. satisfactory military syston should not bo dela^/cd pcndlni, tho In- 
togratlon and development of a fully satisfactory "common aysetm". 

/ 

10. Because the requirement for all-woathor flight is vital to 
all types of military operations, tne priority of tnis dovclooment 
should be detomined by the Joint Chiefs of Siaff as approrrlate 

'to the mission concerned. 

RECOMMENDATIONS 

' ' \ 

11. That the joint militarv characteristics as contained in 

Appendix "a" bo approved. 

I 

12. That the approved military characteristics cuid su-. porting 
staff study be transmitted to the Chairman, Research and Develop- 
ment Board for approoriate research and development action, to the 
Services for Infomation and guidance and tho Chairman, Air Navlga- 
tlon Development Board for Inforaation. 
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' 15* That the devolo^ncnt and evaluation of the necesserv cle’^onts 
f thic syston be prosecuted with tnc some priority as other oason- 
<lal roquirenionts of air defonso and anti «'S ubnarj.no warfare. 

COOlmtNATIOK- 

Coordination with the Joint Warning and Target Information 
*anel, the Countermeasures Panel, tho Comnunications Equipment Panel 
vnd tho Frequency Allocation Panel is deemod necessary. 
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jgiHT MiLitPARg^ charactbr: 
rQR“W:jKTEOi^j^.. 

TRAFFIC CONTROL ' 



I5TiC3 






ATIOH AMD 

JTTROL. ZONL 



I - GENERAL IHPORMATION 



1. Objective. 

a. To provide a moana for the continuous safe and efficient 
aovemont of air traffic within the control zone under all conditions 
of visibility. The basic aysten of aids shall provide coraiuni cation, 

J 

navigation and traffic control. 

b. The following operational rcqulreracnts aust be satisfied 
to accomplish the statce objective: 

(1) The system shall, insofar as ::racticabl<-, deny ser- 
vice or countormoasurcs to tho onemy, and not bo subject to Intor- 
fe-ronco, either natural or "man mado". 

(2^ Tho system shall be adaptable. Insofar as la practl- 
.^cablc, to both carrier and land base operation. 

(5) The 377stcn shall jrovldc for the safe, orderly and 
03 rp‘odltious flow of air traffic throughout the controlled zone, and 
shall be such thae it is possible for tho aircraft to be navigated, 

S 

without visual reference to the ground, over all -'ortions of the 
route including take-off and landing. 

(‘^!) The system shall provide a landing rate of at least 
two aircraft per runway por minute. 

(5) Be readily j-ntograted with the air defense require- 



ments. 

(6) The system shall provide for the Inmcdiato exchange 
of pertinent navigation and control intelligence throughout tnc 
controlled zone. 

(7) The system shall provide conpletc automatic traffic 
control, wit.: provision for either automatic or manual flight. The 
ground portion of tho system shall be capable of manuol operation 
when required. 



(3) Provide a minimum simultaneous control capacity of 
5" airplanes, and a desired capacity of 300 alrplanss. 
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(9) ihe eround portion or the system at a particular 
installation must be capable oib oporatlonal cohti*ol from a siii£,lc 

I 

location. 

(10) Configuration of the gro’jnd compononts will bo 
adapted to fixed, portable, shipboard or air transportable versions 

r 

as required. 

(11) The system shall provide to the pilot continuous 
Indication of distance and azlmith from a selected gcor^raphlcal 
point' In tho controlled zone. 

fl 

(12) The system shall permit uso of any o]X.ratlonally 
desirable track within the control zone. 

(13) The system shall operate to an altitude of at least 
50,000 feet, and must have a radial coverage of 100 nllos at line 
of sight. 

(1^^ The system shall b'- canablc of operation in all 
parts of,tliG world. 

2. Pronosed Service Employment . 

a. Installations will be atlllzcd at the following: 

(1) Air bases, with applicable portions appropriately 
sited vltnln the control zone. 

(2) Aircraft carriers or tender s, with acpllcaole por- 
tions In supporting vessels. 

(3) The airborne portion of the system shall be capable 

/ 

of installation In all types of mllltfry -aircraft. 

b. Internal location of equipment: 

(1) Adequately protected space for control operat-Lons 
In a designated control center. 

(2) Equipment end antenna locations es required for 
satisfactory oerf orraance . 

(3) Airborne components available for pilot control and 

display. 

3. Tho system ahall provide for tho following functions : 
a . Primary functions . 
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(1) Avtornatid identification, tracking, sequencing, 

spacing end dlrccticn of flight petn for all aircraft within the 

1 

controlled zone. 

(2) The system shall bo capable of providing c continvota 
and ex^^d j tiovs track control fron any desired poiiit in the control 
zone to Uie comrlction of landing roll. 

(3) The system shall provide a moans of enabling airern^ 
to proceed expeditiously to their oarking area or to the take-off 
runway under conditiens of low visibility. 

CO Avtoraatically controlling the flight ^ath of depart- 
ing aircraft through the departure area. 

' (5) Automatic control of mlssod approaches. 

I 

(5) Tho system shall provide surv<-i3 lanco of the approach 
path to insuro safety, and shall provide precD ss approach path 
guidance tc aircraft without full equ3 ament. 

(7) The system shall provide* for the Immediate exchange >« 
of Intolligenco tnroughout tho controlled zone. 

(?) The syctom shall provide to the pilot continuous 
- Indication of distance and azimuth from a selected geographical 
point in the controlled zone-. 

b. Secondary functions. 

(1) Be reodily integrated with the air defenso require- 

ments . 

(2) Tho syster. shall he capable of extenclon by install- 
ing additional surface units and interconnecting co^imuni cation 
channels . 

(3) Maximum cceurity as regards obtaining of intell3 - 
gcnco fron tho system by tho enemy, or enemy countcrm..asurcs . 

t 

(^) Maximum employment of installations and oqui'umcnts 

K 

m 

previously urovided for tactical purposes. 

4. General 

i 

a. In an All Weather Opsration it 1s considered necessary 
that air operations, both combat and transport, be conducted with 
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a maximun degree of nafct7 arid efficiency under all conditlohs of 
visibility. A ^r&roquxcite to safe and efficient all weather oy^cra- 
tion is tho highest degree of instrunont flight proficiency and 
jiidgnent on tho part of tho pilot. Nevortholess, in ordor to handle 
large nunbers of aircraft and to permit thorn to land expud j t ions I77 
under conditions of low visibility and coiling, automatic features 
are considered necessary. 

» b. The o loratlonal enployraent of combat aircraft, particular- 

ly in the initial phase of any future war, may require tho cxccuti oa 
of combat missions to the maximum tactical radius of the aircraft 
concerned. This noans that aircraft returning to base will not 
- have an apprccidble amount of reserve fuel. Landings must be accom- 
plished as expeditiously as the acceptance rate of the runway or 
runways will pemlt, regardless of visibility. In order to do this, 
precise timing is nucossary to establish desired landing inter- 
vals 'not only on tho final approach path, but extending into the 

r 

control area as far as necessary. 

c. The most hazardous and difficult flj.£ht conditions are 
cnco\mtercd in the control zone including the approacn and. landing. 
The combination of poor weather conditions and high traffic density 
nultiplios these difficulties and hazards. No satisfactory solu- 
tion has boon found to the problem of short distance navigation, 
traffic control, and landing during all weather and higa traffic 
density conditions. 

5 . Availability Date . 

a. A pfoBont and continuing need exists for this system, 
and until stcus are tahen to provide such a system the capability 
of air operations is reducud intolerably during periods of low 
visibility. It is not oxpectod that the system will be developed 
in one sto,- to its complete form, since operational ux^.crlcnce and 

I 

dovclopme-nts in associated fields will permit periodic Inorovonent 
in accuracy, minimum visibility, traffic handling capacity and 

r 

landing interval. To specify a date for the complete system is 
unrealistic, therefore, rcscarc.. and de-vcloomcnt of existing equip- 

. nESTni{?Th t>- 
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rcnt a'hould 'jc continuous imtil flight operations can be conducted 
without regard to wc;>thcr conditions. 

II - OPERATIONAL CHA.iACTERISTIC3 

1. Fregucnc7 covoraKO . 
a. As required. 

Channel rcqulrcncnts as necessary. 

2. Enmission as required. 

1 

3. Range as required. ' 

Spatial coverage as required. 

5 . Mlniinuj'i susceptibility to interference compat^-blo v’ith func- 
tlonol porforiaaiicc standards. 

6. Individual plane identification as required. 

7. Stability as required. 

3. Resolution apd discrimination as required. 

« § 

9 . Accuracy and fidelity as^ required. 

10. Emolcy, insofar as feasible, the equipment installed in the 
' aircraft as required by its nle .ion. . Supplcncnuary functions shall 
be acconplishfed by surface installed equipment to the nai:lii3um extent 
practicable. 

Ill -- PHYSICAL CHARACTERISTICS 

1. Any detriment to aircraft performance, ceusod by installa- 
tion of tho syste-ms components, shall be held to a mlnlmurj. Config- 
uration of toe ground* components will be adapted to fixed, portable, 
shipboard or air transportable versions as required. 

2. Arrangement and coordination of conponcnl: units as required. 

# 

3 . Provision to operate with currently effective communication 
system. 

Power supply as required. 

5 . Maxirnuu practicablo standardization. 

6. Construction characteristics as appropriate to pur-ose of 
individual component and operating location. 

* I 

7. Arrangement of equipment as required for ."ost efficient 
operation. 
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Con^jct, portable pro-f’ligiit cost iznits s lall l?o 'r*c 

vided for tosting and alignjLng all airborne syscon coin'*oncnts . 

5 . Stabilization as required . 

10. Standard destruction rcauircnonts will a.rpl';. 

11. Manuum urjc of miniaturisation techniques for cirberne oqui 
nent . 

IV • bq;ji?mmt operation ;jid Mj^iETiiriAncE chai^'vc'pEiIIStic s 

1. Oooratinj tluo for surface installations contini.c 's cscci^t 
for routine maintenance ucrlods. Alrborni- opera tinf, tine for dura 
tion of fl_t;t. 

2. Adiustmcnts to b>- tns minimuri coir-catlble wlch sotDSfactory 

m 

operation. 

3 . Control feotvres as roquirocT. 

Data trane-’ission as rcqi’ired. 

5. Thw 57 s tCT’ s-;all inccr jorato lail safe provisions. 

o. All airoern^ cqul.m^-nt3 .Jhall be pr’ovldo'd with appropriate 
indicators to olert the pilot in th^ event of nalfunction of the 
systcp. 

7. OptiTU'. war’^-uo tir.13 to lull <■ pt ration. 

B. Minir.um muiber and skill of rcrs''nn.rl couatibli: witi satis 
factory functi^'nlng. 

5 . The ccnporiont uqui^/Hents will be dt signed sc '’s t'' oern^t 
jas..? of maintenance lu cho fi^ld, i.u., built in test equipment, 
quick change, r'lSe,^*! and intorcnangoablo compen- nts. ai.icrg'nc'' 
malntonanc- procedures (required during -^p'-rations) shalT ao 
capable of being accom^.l Lshc-d by substitution of components with 
pewer-on insofar as standard cr^inccring safety, doaign, and con- 
struction oracticc will pcnnlt. 
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APPEKDIX "b" 



# 

MKMORAHDUM FOR THE CHAIRMAN, RESEARCH AND DEVELOPMENT BOARD 
Subject: Joint Mllitarj Characteristics for an Incccrated Air 

Navigation -and Traffje Control System within the Control 
Zono. 

I 

Enclosure: Copy of Subject Report. 



Tho enclosTiro was approved for joint use on by the 

Joint Communications -Electronics Gomipittoc, and is forv7arded to the 

Comralttoc on Navigation, Rosearc-i and Development Board, for approp- 

% 

rlatc research and development action. 
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APPEIiDIX "C" 

I/[EM0RANDUr4 FOR TII& SERVICES AND TEE CHAIRMAE, AIR EAVK^ATION 

I 

DEVELpPMENT BOARD . 

Subject: Joint Military Characteristics for an Integrated Air 

Navigation and Traffic Control System within the 
Control Zone 

Enclosure: Copy of Subject Report. 

* 

1. Tho onclosuro was approved for joint use 

by the Joint Compiunlcatlons -Electronics Commit toe, and is forwarded 

to the Services for information and guidance and to toe Chairman, 

1 

Air Navigation Development Board for information. 

2. A cosy of the enclosure is being forwarded to tne Committee 

\ 

on Navigation, Research and Development Board, for appropriate re- 
search and development action. 



RESTRICTIiB - -11 



I 



POli AM INTEQHATro AIR NAVIGATION AMD 
tRAFgTC~COMTttOL ^TEM'WlTfeEN telE CONTROL ZONE 

Discugalon 

i 

- 1. An air' traffic control system must satisfy two primary op«.r- 

ational functiona: 

a. Maintenance of safe separation between aircraft. 

b. Expeditious progress of aircraft operating jn the system. 

f 

2. Tactical military air operations. Including training flighto 

consist basically of off-alrwayd flights. Thos»- flights will have . 

random times of arrival and directions of approach to the control 

zone. A system adequate to moot all military roquiroments must 

accoramodato such flights as well as scheduled point-to-point flights. 

The system mi’st bo capable of handling aircraft arriving both singly 

and information. 

* 

3. An immediato rcqulrcncnt for such a system is denonctratod 
both in the conduct of tho Berlin Air Lift and in the conduct of 
tactical training op«^ratlons. 

4. The execution of combat missions will require operation at 

I 

the maxlnun ■ocrformancc of tho aircraft concerned, with tho result 
that returning aircraft will require tho uiost expcdlLious handling 
within tho control zone. 

5. The system sho\ild provide sufficient and cppro.'riatu data 

to permit automatic as well as manual control of all aircraft. Manual 
instrument landing is a necessary alternate to monitorod automatic 
landing. 

/ 

DEFINITION 

5. The definition for "control zone" in Civil Air il-^gulation. 

Part 60.74 ia as follows: "An air space of defined dimeneions de- 
signated by the Administrator oxlcnding upward from the seirfocc to 
Include one or more airports and within which rules additional to 

I 

bhosc governing flight in control areas apply for tho prot-cti.'n of 

« 

air Jtraffic". 
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AsatEipgtows 

7. The above definition la oaauncd.to apply. Tbc control zone 
may be of any varying size and shape which can be cSrcuTiscribed by 
a circle of radius not in excess of 100 nilos. The nunbor and 
relative location of landing areas will vary among control zones, 
with each landing area equipped to accoi'iplish separate initial and 
final approach control. 

I 

B. Socjirity assumptions are as follows: 

* 

a. An enemy will be able to inter-cept and take useful bear- 
ings on signals in all parts of.thdi frequency qpectru.:, either from 
aircraft or surface installations. The use of VHP and UEB* will 
restrict the radius within which the enony can obtain intelligence 
from the system's operation, and within which the enemy may be ex- 
pected to intercept and D/P all types of signals. 

b. The enomy will be capable of emitting intorferring signals 

# 

effective to a degree walch will depend upon the distance from the 
receiving installation concernsd, and uoon the relative magnitude 
of useful and iamming signals. 

c. The location of fixed radiating elements of th<- system 
cannot bo kept from the enomy for an qxtdnaivc operating ooriod, 

■>ut the uso of VEP and higher froqusnclos Will require a more ex- 
tensive reconnaissance on thu part of the enemy. 

d. Dcoondenco on airborne oTil-aslons will yield us-oful Infcr- 
latlon to a properly equipped enemy, thereby endangering the security 

r 

cf our own aircraft, and should be kept to a minimum. 

9. The presently proposed civil air traffic control system may 

i 

not meet all security requirononts » and may not accomnodeto all 
types of tactical aircraft at tho required interval. 

1C. Areas Immediately downwind and upwind of each active landing 
atrip will bo reserved for final approach, oull-u^, and departure. 

11. Aircraft pulling up from a missed approach will requira a 
new approach with a minimum of delay, and will follow a designated 
iroccdurc to arrive at a point for respacing in tho approach pattern. 

12. Weather Information within the aeoroach control area will be 
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provided tc ■che pilots^ 

13. Man? military aircraft will be equipped witii cirbornc rid-r, 
IFF, and radio altl-^.ctcra. 

14. A suitable beacon will be necessary for radar assist and 

Identification, such beacon will be avallablo to aupplcnont other 
- / 
navigational aids. 
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